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(54) METHOD AND DEVICE FOR RECORDING OPTICAL DISK 

(57)Abstract: 

PROBLEM TO BE SOLVED: To perform high-definition 
recording by controlling an optical beam to have proper 
recording power at each point of time in the case of 
variably recording a linear velocity power in accordance 
with the radial direction position of an optical disk. 
SOLUTION: The recording power (y) of the optical beam 
is variably controlled in accordance with a function 
y=ax+b corresponding to a linear velocity power (x). The 
value (a) of the function is fixed to a value 
corresponding to the kind of the disk. Prior to the 
recording of the optical disk, test recording is performed 
by one appropriate linear velocity power to obtain an 
appropriate recording power in the linear speed power. 
The value of (b) by which the recording power becomes 
the solution of the function in the linear velocity power 
is obtained. In actual recording, in accordance with the 
linear velocity power at each radial direction position, 
the value of the appropriate recording power is obtained 
based on the function to control the optical beam to 
have the obtained recording power value. 
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(57) imm 




(2) 

1 

(n + k) T 

n : *ffi[trs/ hft|C#i-5»dci--<# try hft£>fiHR 
k : fc&IEfi 

fc#J» It 3fc^-< * * <OE^£ff 9 #8fcJC*5^T. 

X < * 6 fcoHT 8MB36 tr— A <Z>E»'* 17 — £ K < 5 

K5S*ffiF*«±-rttKifjEfl:kO«S:@SbTIB» 

— ztibm&<Dmm&mm\^\,^x#ftbtitz. 

57*-0«H4SrRJtU 
*^E»*». 

* * RT3E 1-EfiW 5 2f % o T , 
*^>r*^Eftfc:*£*>* **<0|Bft"Cfi6ffli-SFraC 

u 

X, MflB»tt{cS<5ta[jE1Bfilr^!7-r fl[S:*a6T, WIS 

**ES0fr8fe. 

6 ] ifflE«M3Ws l o(D-#:m$c££M i o£>~ 
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2 

ftt^-A60E^l7-y xfcjECT, 

y = a x + b 

^mox^mmm-i-^h^t U 

*#<Z>Eft«Nc. #«*flffi«T<?»S£«*K« b 
5BjEIE»^!7— M^r^^T, «rlB* tr— A«rK#a?> fen 

y = a x + b 

^ MB»SrfTV\ f9EHilfc5S«flff*t?(7>3BjEEfifc^r7 — 
KW»ja««*^omE§8»o«^#i-5K3ft 
*feixfcHE»/^!7— offtjS^*ft*s*/ht*6H»E 
b<£>M&3fc#>, 

X\ «TEa*5j;^bO»SR3e*tbfcfl9EBB»cS-^# 
feE»^*t7— tt^*J»i-5567 f -f ^^E»*». 

jfet-^^ES^^-ySriKififtffiF^xtciSC-C, Hft 
y = a x 2 +bx + c 
tw«o-CpT««»i-5feOi b. 

t U " 

KE«S:fTV\ -t<0»Jfi«ffiF*"C^iKjEE»-''«!7 — 
£r#a6, RE«^I7-dSKj»5Sft**"T?0«rEHft©<» 

T. miEa, b*5<tt5c04SdSR3esnfc«TEH»{-S 
<5#iiEE«>"«r7"-«S:*«>T, «rE5ttr-A-«:Bt**!). 

fS^Sr^raB^Eft-^SJ&ft-CfcoT, 

y=ax 2 +bx+c 

^ttoTpr**J»i-5t>Ot b, 

Rg§»o a *5 «fc b coit^r^Y ^ ^ aHlcfS: b 
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(3) 

3 

7"* KE»£m\ KWI»)S«fflF*"C<OigjEIE«^^ — 
c G>te«r#«b* 

<5#KEEft'«!7— SOTB* 
fcixfcE«'< ? HllcftWM- 5 #7^ * * Eft#». 

1 1 ] we*?* w * * sriaitei**— 3£*wWjw-r 70 
i-na^Ef^*?* * * * 

E«<D3fex >r * ^ lEft*«fe, 

tiib* 20 
4: 

(n + k) T 

n : HMfttr y nt^»-T5»«i-^<# hg<£>te$: 

k : 4SjE* 

e»a»««*t-*H- S WIB* br— a oBft/< T7 - <n$f 

AS>E»'<!7— 3W«<ft54^*E«U E*Ib&iifif& 

*SCTlWIBl*iE*k<OfidS*{bL, K5fi«ffiF*£Jl±Ttt 
WEWjES k o«dSH3£i: *5*H±S:E1fci-3Etttt 

ftJEftT^ * * coiE^B#^ N EflbRiSSffiFslMaEtT. 
WEEISttKEI* £ v ^ * tf— A ©E»/^ ? - <7># 

*:»*U KEtB»t-E«**trv^5»jE*kO*H4«c 

5 A#J»« i U45*f^^ E«6 

EiMft««ffiF*tw*rt-J5*|jE*k <0*M4«rE*LTi3 

50 
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E^i^f^5^-E1t$^^Tv^^>ffiIEfi:k o^tto 5 -^K^-r^ 

-T5*^i7-M»ttt. 
'>*7^&J®&<h£JMIU 

tt^fABMtt, ffiE3fc?**;*:^*«oE«W£jfc 
Wi&<OTx h««"C, *#<DE»"Cteffli"5ilft3S 

5iS^^t-^5®iEE^!7-^^$r^^L, 

E«H4^S<5#aiEE«^!7— «Sr*feT, »E*^7 
-»J»«*;:*tU Bt*«>6>ixfcE»^!7"-ttS:»^-r5 
MM Srtf 5 >r * ^ CftSto 

6] at^-f ^^<^s*iPiift»-* emits 

«*SrpJ3E(cE«ki-5»7*-r^^E»SSIfC*)oT, 
IWE*^^^^"ft0teB»i-S^^^^f-— 

^ ^ * left A & U XEfiWs J; T*f?££tT 

K* f y ^ r y e> mtt-r s * ^— <^>^ i7 — $rf$j#p 

v\ cixfe*^^ hE»©S*«*^a<5#. 

□ D offi(c B8-T 5 7 * — * ri^jEfll ft 5 E«'* !7 

**fottfciijEE^T7-^s<3#jiftaa«*^^s 

MjEE»^17-«)4«4*:KSU. *#^E^tc, #S 
iEE^7-te£##>T. HWE^^-lMnUHcSb, 
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5 

ji*Eftx>< * * *0<Era«rt-5x -r * * # t , 

Ot*^ -f * * ASrBBI* L-ClEft*5 Jzt/H^S:*? 

R3fc tr y ^ T y -ft* h tUlt-r 5* tr-AtfV^ !7 — «:fM» 
+ 636^ 17 

E»*a«ffiF* x tt-f £ stifs* tr- a ^eb^ y-y 

y = a x + b 

{fit, a : 7 f -f^^«W-JE£CfcHSfl[«riaiB-t'5iaiS 
^<OWIBBB»o*i:45tftlEb«o«[*:**, *#<DE$t 
fit*?* -f * * tr- A£f£#* LTEflbfc J: t*S£S:fir 

K * tr * ^ r y >b a «i- a * tr - a <*v« y - £ m«i 
E$&&i£&te^ x tc*H- s ^iE3t tr- a <oia«i^^ y-y 

y = a x + b 

at, 
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6 

U# U R* #> ?> *tfcEft'*!7 — BE £ i" 5 *J#P£:fT 
"[»** 1 9 1 *x -< * * <Offi*lPlffi«tci6 crises 
S&E*?* -f * * SrlsKEJB«i-t-5x * * if— # t . 

;o ttaft * s> ^ r y e> mtt-r 5 * tr— j*<ds< v — ^vm 

E^g|iiSf&^ xC»t5 TOE* tr- A <7>E»'* y — y 
y = a x 2 +bx + c 

hE^^m\ :<of^ hE^O^ft-^lcS<3 

ft5Eft^l7— tt«r**, ttEft^!7—dSKilR3S«ffiF* 
.^H»EHfR<0»i:tt5ffiEcO«S:*«>, ^#^E^ 
^tc, #ffi*iftffi«-eoj||jS««**cjSCT, ME§§» 
lc*^#aiEE»^!7-fl[S:**T, ffiB.yfr<7'—Mm 

«**^k^E«H-S3fcx-r^^EftKll"e*<>T, 
ttlE*^ -< x ^ * ©e^ibi- -5 7 s -r ^ ^ * i , 
&%=r 4 * ? (C3t f - A ^r^ft LtE«3 J: W^Srfi 1 

TZ>yts<7-fflWUk, 

<D&&hLx, use 

y=ax 2 +bx+c 

{&U a, b : ^-r^^S^KCJSCfc^^ffl^Etti-^ 
Ete^i:. 

R^^^^j^i^ ttfE^^^^^^E^t-^ 

50 n±m*&mcnir&mi£<os<7 *—*&miEi£k 
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7 

/jrsEft/^!?— ttSr-t^w**, &m&mmmm-?<D 
-fe^mm-tz>m-$r*5£-fz>m#:m i 3^2 

S:R*lk5«PIBHimR** 9 »SrJEK: *« U 

«na^"rA»j«i»d^ ffiriaiHjteia*— ^Wfti<oiiME» 

t MIS*^ -f x ^ co »> * R^'fl* JxS WHBMf * 

2 2 IB® £05t^ >r * * IBftSB. 
[000 1] 

[»«©JRi-Sa«»»] w<0^^(i, CD-R (CD 
U=i — y^/U) DVD-R 

SOW LTi^DafiC^CfE^^rtTX. J: b \z. L*:t>o-Cfc5 0 
[0 0 0 2] 

CD-R, DVD-R^^ig^-^ 
(CLV) E»S3te^**^ia»*&£L-C\ 

[0 0 0 3] 
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v f ^r>r^^^-r5c^^<sijocD-ROM k^>t 

CD-R K7-f &*SrfT 5 V*fc 

lF7 7^»#fc**ii5»TfT5»S\ CD — ROM K7 

^y^iej^iis-^ (cav) -eKaisfeS^:, cd- 

SiSfcs^S, r^ifCAV^^nt^5CD-RO 
MK^-f^<0l»a«W:, 3 2fgiSffifc^T ^ 

7 ^ # £ C T » S # 5 r. t & & 5 o 
[0 0 0 4] ^thb<Dmm&M&:~tZ>%&tLT, CD 
-RCOfS^^r, m 2 {Z.^-tX. 9 Ic, rt««|f*CAV-CfT 
v\ ^W«ttCLV■c^T5*^fe^s#x.e>*^T■•v^5 0 -f/jr 

2ffiFit^«Si-5lHHB*t?CAV|E»*rB!14&L. Z<D\b\ 
(E»T»**^«IAtf 1 6«5*icaLfc€>, K81 6ffiF 
it-CC LV|a^^tT9o IOi5i-CAVEi^CLV 

[0 0 0 5] ^OJSfcCAVKftiCLVKftSr-BJD 

(n + k) T 
k : ffiiEfi 

[0 0 0 6] C<O^^H±^^{^^T*^^ctO 

[0 0 0 7] 
(n + k) T 
k : ffiiEt 

50 (C^UT5t^^^^(OfS^S:^T5^»-*5V^T, Mifi 
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9 

W*«*affids»bix5*|jE«k(Offl[tt:, BftfltiKftas 

Btiifff8F*a±-CttK«jEftk(OfflS:HSU 

«fa8fflF5ajm±<OffiF* 8fBF5fi, 1 

OfflFiSSB irds^ofc. Cco^^tcJ: 

E^SrtT^li^te. MjESkSr-Sit^BSLXEftSr 
[0 0 0 8] rtf)^W3fc^>r **E»#ffifcfc, ftx-r 

*ssfe-e*>oT, #^*^*>E»fc5fc:ft*>* *#oe^ 
r^m, HE««F©eafiKi«r»*jLTiiiEia 

5*fe-C$)oT, 3te^***oEftfcft:fc*>* 
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*vr* HE»«:fTV\ tt*»*£«*twaiEE»>'*!7 
Ma»«F^aja«»*:»WJLr3BjEia»^i7- 

[0 0 0 9] ft*5, ±1SaifB»^l7— b4#tttt. 

ffil^tf, *t*— A<Z>Eft'<!7— y frfitXAfitf* 

otu at?** ^roESwcft&fe* *#ofa®r*ffi^ 

li$-^i6TR^L. *«C0E««f^, ^*[^tt!T^ 

[ooio] ^(DZgwcoytT" j * ? %z&jjmn, ytf-c 

^«WBH«w«4:ft5«rl5bOilt«:*«>. *#^IE»«? 
50 (C0J®i--5t>^-C$>^ o ^(D^^tO^^^^ES*"* 
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77 

(CfS^i-^*-&-CfcoT, **>Eft'«l7— y *m 

igSffl^xtcJCCT. BB»y = ax + btc«oT^rsEftl 

8ftSI<o5p*SidS*/hi:45Wiab^1l[S:**, 

ft»#tc, #S*i6jffi«t?o|ftigftfflF*tcj6;i:T, WE a 

y = a x + b «C«o-C"5T*«l»t?# ^ggSSc 
(Da<D^£^*^Sf-J&C;fcS£iI£ U b<D<fi£r 

hEft-Cafeit^b^iaa*^******^ 

[ooi i] c commnytT" faft*£Hte, 5fc^-r 
36 tr— A «rfiH*t LTEft*3 J: WMfcSrfr 5 * fcT v 2 T v 

(n + k) T 

k :.HjE* 

is«< *Slcotb-CBE*^— -^OE»x<y— *5W< ft* 
«tt«:E*U E^liiSf&^(C*N-^^rEffljEfi:kO 
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SEfbU KiSff«*«±Ttt«rE«]E*kOfl[dSHSt 
ft54*tt&Etti-*Etttti:, WIEJtf-f ^^WEftl* 

&$m&mi&m\zfczx, mEE«»fcE«s;h,-c 

M»»^*b'-A(OE»^!7 — SrJB^-U, REttftfcE 
«S*xri^1tiE*kO«M4l2:S^#«rE^ h^T^ffi 

as, ^^^^«Wrt(^WEE««ljS««*fi:*H-S« 

^>f **«SS**jgiJL-C ffiEE«fflKE«S*vC^5 
«jE»kO»tt<0 5%Ka-rs»tt^*<5#99E^ h7 
^ ^ttfcJtjE* k 5 ftJffli 5 t> t -T 5 C t 

[0 0 12] r<0#^<0#^*^Eft36«ra\ 7t^^ 
* * o^faffcfit-JS CT«iS*«*Sr pT«^Eflrt-5 
^T^^^EiSttfcoT, *TE#7 f >r**«rl5MEffi 

WurEftfeir^if^^p^trs/^ry^t, K*tr 
(c5fe5rib. Rff^o^^ h««-e. *#wiaitfeit5 

30 ^Jftatffff^^ov^T^^fettfcjaiEEft^^ — ^*<5 
#«5i««*l-^^ajEE»^^-^«tt«rKffiU. 

T, a»E»ttl2:K^#ajEE»^I7— «Sr*«>-C, «rE 
[0 0 13] r^^<D3t^^^^E^«®«, 3fe^^ 

^ 2 <oa*ift(flr«^js cr«ia*flff*sr^rae^E«-r 5 

IS^)f^ *#<0E»"C«JfI-*-* 

tffv\ rixfe*^^ hE»of¥*«*«-*^*. 
50 «#affi«cH-t*5gf3£^7 ^ — ^ iSjBiEU t ft 5 Eft 
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13 

#5gjEIB»^t7— B[S:*«>T. 8ttE3fe/*7~ 

[0014] r<z>*W^#^**E»»«tt\ 5t^>r 

* * roS*[fiiffi«(cjE£: CT»a«ffiF**r Pr*^E»i-5 

»LTE»*J:tm£*tT53ft^y*Ty:/*. R*f 

**«>6«-»S<a*a»i:. Eft»3**«*xKl«"*-a 
ffiE* A ©E«'* 17 — y Lt\ gigfc 

y = a x 4- b 

<au a : T^^awaetfcH^ffi 

4:EttH-3El*S&i:, ^^AftlWfflt *A«U 

«!EH*o«Pi:ft5«rEb(0««r*J?>, *#coE»fif 

£<5#i«jEEft'«r7Htt*#«>-(\ StTE^^y— #J»« 
fc»U K^bnfcEft^^-ffiSrS^-i-SffiHfilSrfi 1 

[00 15] w©»Ew#x^*^E«»«W:. ftr^ 

* * o«*fiflr»c:jS CTiBHSiEffiF**: waElcEfirt- S 
^r^^igfcfcot, MEfcT^^SrlsIteB 

atLTEm5<fcUW££fT9 5fcfcV^T R*.fcT 

'<V-m9mt. Rfctfy^Ty^TtftfflSJx^W^W 

ffi(E*lf"-A<DEft^!7— yCDWttt LT, &@$Sc 
y = a x + b 

{0 U a : '^-f ^^«W-J6CfcH^« 
SrEttrTSEIStti:* ^fAlMatftlriL, R-> 
WE*^^ ^^o*»(?>E»cifeir 

* HEftSrffVV ^t)f^ hE«OH*«#«c»-3 

ffiEPB * <£>8? »i- 5 R# «> 6 HEft/^ 17 - o HS 
^*»3fts»/hfcttSlWEbOfflS:*«), 
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(c*tU tt*ft€>*tfcEft^!7-«S:»^'i-5«|«!*:tf 
[0 0 16] Z<DZ£W<Dytzrj *?mmmm.te, 

^^E»36«"C*>oT, ffiEft^-f^fclertfaE 

ffiE3fe^-*<z>E»'<!7-y(0«M4i: LT. ,BBft 
y=ax 2 +bx+c 

iiu a, b : f^^^mm^ctim^M. 
&E«rt-5Eia»^ isxT^momtzML. 

Eft'<!7Hil4;*«> % RE«'«I7-asR*i^«*T?o 
flftEH*?#£ *5*JE c oM£r3fctf>, *#*>E»* 
Kl, ««*Ifttt«-CO»a*flBF*lc*SCT, HtJEfli$fctc 
S<5#»]EE<ft^!7— ltt**AT. fflE#'*!7-IM»tt 

[0 0 17] r^^3tr^^^l2^Ill 
^ * O^rfaffigtcjS fr»aiSf8F*S: FT*JcE»f5 
30 3te7**;**ESSS«-e*>oT\ ffiEtf^^SrEMEK 

JWLTEfikJS^t^S&Srffp^fetry^Ty^i:, R3ttT 

^i7-»j»»i:, Kattry^ry^-etftmsnss^w 
**«>5«*affi*a»i:. E«*a«ffiF*xtc«t-5 

«TE*f-AWE»^!7-y(75Wttt L-C, Hft 
y=ax 2 +bx+c 

li.U a, b : ^^*««KlJCCfcB£tt 
40 SrElt-T SEtt»t, ^^AMWaJtSrAOIL, 
^fAWPfttt, BffE*x-r^^<o^#oE^(c5feir 

mlE§l»:^«(c^-t- zmXib bixfcP5Eft^l7-(0»SS 
05¥*ft*«*/>t*5WEcO«4:*««>, ^StOE^^F 

«<5#iBjEEft^!7— ii[t*«>r. «trE*^t7-«H»» 

50 ^ftfeixfcEft^^— lISrS^-rsiMW**? 
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(9) 

15 

[00 18] 4*5, Z<D&W<Dytv*<< *?ud,&l&m^ 

v^rtt, «;ttfiitrEE««av *?mm^t^ntitz 
l-t\ mu^m^^m^^x^^it^-^ 

A *> E «7 - y Sr » 5 «J« £ ff 5 fc co t T Z> r «h 

#«::*f-u ntimyt^ com'M.(D&jjfa{ii w 

T'ZZo w03BW^3fc7*>r*^E»f6«l4, WE 

3tx w * * <0 9 * h B#Mflr«*:«^8t 5 «PBB«« 

«*R9»*Wcft«U «»ev*^a»jimm^ we 
0te««-*fla»oiaMEft^ mTE*-^ -< * * <o 9 ^- 

[0 0 19] C <^^^^*5^T, ir* hE$^f4„ 

^tffr^^^S^^PCA (Power Calibration Ar 
ea:/<!7— &jE«J£) X*ff^t«#5 e :o 

*SU6ESUfc*tf—£#7 s >f *<Pter<0»EasiB 

6o 

[0 0 2 0] 

^^r<7?^$rj@^Ufc^fCoV^^-t-5o CD- 

CPCAiS (Power Calibration Area : /<V— tfcjE® 
*). 1 2aSffl*SiXTV^5- 0 PCAfitl 2(4, t"* h 
9M1 2 a 2 b-C«ric£tb-CV*5 0 7" 

* hfiWfcl 2 a (c(40PC (Optimum Power Control : E 

A<7>»5iE»^l7— MS) <n*r* bE»3&sfTt?it 40 
60 :or^ hE^f4, #J;t(4lleI<Oir;* hE^£ES& 

^!7— * 1 smmzmt£itxft\,\ immm/<7- 

FM«#*:EftU £*trl 51h^=i— J±ft<DE 
FM«#*E»U"CfffcH5. f^h«*fil2aKI4 % 
COt 1 ^ KEft*«*.tf 1 0 oia^ (IIhIOOPC-C^ 

* hEftfclEIff 5 OPC 1 0 0[e3#) fT?^fi 

1 5 0 0*^=" — ASWOSTfe'Jx 
TV*5. ^^Vh^Jgcl 2 b(C(40PC^fc>ix2>ri: 
(C 1 =1- A»(OE FM«*3ft«E»*Jx5. 50 
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^^Vhgfl 2 bCli, 7"* h^igcl 2 a tmtOP 

ci3«»©** («x.tfopc 1 o oisi»-t?*>ixtf, 1 

0 0.tya-K7U-A) ASa4 9STe>*LTV^S. OP 

C&ffSIRfctt* ^^^h^gci 2 bcoEFMft -sp- 
as ^z^E^^T^sa^&tBLT, ^0of^ h 

E^Stt";* 2 art^ifrd^fTS^Sd^JWf 

[0 0 2 1] y - K*f 1 4 tcgfcg Ltt^lMI 

^-yyH-14, AT I P»«fc IT, B*P»1tiMM?j&SE«£ 
*LTV^ e AT I Pfl#fltMMft*4* :/ 0^7***1 8 <D 
BH*&ffi«S:**k UT, -tO^««t?*4-f >-7^^—> 

5) flWEftStU rt««"CI4-<>'7*^— *>a>«« 

1 6©rt«««»*"CSg«bfe (*#B^«^-fS) «3ftS 
Eft£*i/rv*S„ y- KT* h«*(4^i3i/7^«*l 

softaras (E»*Htfcfifc*) oieaic««stb5 0 
[0022] ^<D&m<DytT<< *?^&mm<omm<nm 
m^i\z7jk-r 0 $tT<<*? 10 (cd-rt-<^^) 

f4^fcT^ K/^— ^ 2 4T*[HlteiEib^tt-5 0 ^fc'V hVW 
^e-^ 2 4<o|Bl£ftr4nttftlS^«2 6-C*fflSixS. 
3ttry^r^28fi; jfef'-f^^ 1 o^*tr— a (u 
—9 s *) ^RSMUT, fltftloEftdsJrt^S^SrtTP, * 
t p y^7y^2 8©I0*S3fc«* (EFMBt) (4, 
RF7^3 0ICftftSh5o AT I P»aiaB3 2-f4 
E FM«^fe t^Hlt*»*:ttlB £ b\Z~(D 

^*^/HS#«»*c***t5AT I Pif^^m^-f^o 
AT I Pif#{Cl(4, «fi|0»|Rltt« (T Kf*tlM» 

i^rv^5o 0ffi«lttl[HlSS3 4f4, EFMffl»8»i»e>S 

yt) ^r^m-r^o # fitted EFMm^s^t"— ^ 

W-C/w ^a, T^bAU^/H^b («P#f4 

-) t-TSi: (a+b) / (a-b) ai>-< 
n— -7*^miU^3 6f4EFMft-^-(7?^V-<c2— ^Sr^tfcS 
t^)o rco^^-<n-^mt4, OPC$:tT9^t^ ^ 
W^hfi«12b (H3) c0^r^T*EFMft#^ 
E**i^rv^^»4:l*^ii■50^cfflv^fei^'5. "r^—V 
3 8 (4E FMfl#>SrE FMW LTS47-^ 
[0 0 2 3] -y— *IsItt4 Ott^tTV- K/^— ^ 2 4<0 
ECfflWfcJztWtefcTy^T y^2 80^^-— ^7^, h7 

o$(jffii(4, s*ifiiffijncjs;crcAV*JWi:c.LV»]«i 

£SJ9&;tTfTP 0 CAV0J®II4, 2 6 

tr x K/u^e—^ 2 4 4:»Jfflii-5 r <c4: 9 fft>ti 

^e~^2 4«r«H»i-5ri^J:i9fffcix5o i^K^ 
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Z>o *^!7— #J»|eIB4 4ttu— if ^4 2«:*J» 

3-^4 6TEFM|^^, * 1*7 7-^0884 8 "C^F 
BMHASMlEtoaSixT, if K7-f^4 2<DU— ifffi 
■MM-fraEWi-S. w^^^n^^"if^Ed{f#-C3t 

«*>E»j&s?tWxS. W£8*tt* u-f K9^/<4 2li - 

■W"5. ^!)5 2(l777'>aROM«T*ilS^ 

E«^I7-<z>4$tt*E«LT^5. wfrfc^WttflMfttt 
10 0 2 4] i^7^$J#p[eJS&5 0 (CPU) tt, Z<D 

(a) AT I P^miHlS&3 2T?«Ul*ixS7 f -i'^^ I D 
lCg^£7>f *^ffi^£WJLT. 5 2tdEtt£ 
tl/TV * 6 E»* h7f S*<Z>*t jE* k <0*M4*3 J: tr— 

(b) at^-f^^ i o<o*»wlE«tc:ifefi: , *>, pcas 
«i 2tf^ hE»«rfrv\ &7* hfc»<oft±m&\z 

P«*ffllHlK3 4T-«ttl**tSj3fl[isaijE«[i: 

( c ) ##<7>Eft«Mc laeas— £WJW<0»4*iei<ER 

T I P^miH]SS3 2TttU*HS«FlH««l::«-^##«F 
j&o***««a*s&«J* U .1^-#liltt4 0lc»U Klft 

[00 2 5] V=2 TtR ■ Vcav/Vc l v 
{IU R: KM§ffi«tf>¥Stt 

vcav : igteaft— 3&»Jwo»^iHMe» 

Vclv : 7^*^©*<£>HiSS 

4*s, ±^^EI^*llRfi, «9^tfft*^«» 

R= { (T-P-Vclv/tc) +Ro 2 ) 1/2 
(It, T : ttStti©AT I P«FIH«« 
P : *$m^<D h7 V? tT y^- 
Ro : 7*o^7A^£g:F^^ 

0J;fcrf* P=l. 6/ira s Vc l v = 1 . 2m/^Of 
-f *^*:fi!v*T* VcAV = 60 0 0 rpmtCAVl 
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IS 

r= [ { (5 . 6 0) • (1. 6 • 1 0- 3 ) • (1. 
2 • 1 0 3 ) ./.re) + 2 5 2 ] 1/2=28. 4 3mm 

V=2tc-2 8. 4 3- (6 0 00/6 0) / (1. 2 
• 1 0 3 ) =1 4. 8 8«X 

£LT:#£5 0 4*3, 7-<*^g*r<Di8liISVc l v*3 

it/f^^^i^H7ty^e y f-p(Dfiii, 

r ^ * p^mmmizyty* ^ 1 osr»Abfc«*»o 

tDM^^y 5 2^K«Ur*3< r i:^J:0Bi»i-5r. 

(d) *&<DtSMm£s E«ftjSft«*{cfeC-c. *if ■ 
— ^<©IE»^l7— (Z>»tttcS<3#3t>'^^—fSiJ«ilslK4 4 
K3fcfc"— -fc<DE*'«!7 — *S<frU fB^*h7^<04B 
jEfik<D«M4t;:S<5#* h77^0&4 8U:«jEJ:k£: 

[0 0 2 6] tf-f^^lO^^J 5 2ICBI 

20 5 0*4. '>4< £fc2o<Diggiggffl^|coV>T7* hfE 
^^ot, E^»aHS*K#+S#^**>Eft'< 
l7-0*H4±ft:S:«Si-S. r<7>«>: tfS^* b 7 

II 5 2id|SttLT*5^T, -t*L«:ttffi-r5J:'5^i-5. 
[0 0 2 7] HKO*7*-f ^^E«3£W-J:5E«ffl3t 

h7f^lalB4 8W: N Jgriii-^Stry hftJcjSCTEft 
ffl*tf— A<nfiBI*«FlH* (n + k) T 
ffl.U T : HMftfcfy hftJcffiS1-5«FB 

k : «jE* 

fc«J*H-<5, HI4(4 S Eftffl*^-^^^— (E»^ 
?-) S:igjE^«ofc<fctt-C, E»»jSK«*«:3Eft* 
-8rTE»Lfc»frfc:, Mflfoc 1^7—, i?v?m 

8fS**»JlLtc**lKTTt4Eft»iSK«* 

40 Ji-CttE»»iaS«*as*<t LT fciftEfc k ffiO^gfi 

?&®Lm-fZ>Wf&<D* h^x^lHlSS4 8*c«t5«iEJI:k 
0«tt«S:H5l^i- 0 H5C0#^"C*4ffiiES:k^, 8 
ffiFa4r**o«Bi*flSF*fcUr, 8<ffiK*«-eWtE«» 
5fi«»*^JCtTi««-(*fcttftilfttt't? 1 t>J:v>) Jc^ 
{fcS^-fr, 8«3ga±-CI4-3t«k c tU^5. 4*5. 
^ibr 4 * * igr t coMiEft k <^1#tt^ 521^ 

50 [0 0 2 8] H5 0ttjE*kW*M£*«BLT\ CAV 
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£H6—H8iC;^-r o H6tt, CAVEfttf)3§B£g{&^ 

8 femziT^m&x* (v i ttCAVE»o«ias 

£ffik cfcH^SixS. H8tt, CAVE 
lEfik c li^u ^7 J^«£«Ki;bfc V) -^Mk c 
[0 0 2 9] #ctc. Hl<0*x-f *^Eft3£Bfc:J:5E 

ft*?T9o -Tftfc>*>, CLVEft<Ollii&fg^£rVe 

« -b £ ft 5 !*JJ3fl!l0>«*fc:oV ^ K»<fr|§HE»T* C A V 
E«i-5o KCAVfBft<0»aKffiF*S)»i«ttV i , IS 
a*ffiF**ll*ttttVe-efcS D 19 (b) &Z-<Dh%<D 

««2M0J»HKV i fc*5tt5Eft'*!7--ttP i , mm&fe 

**3lMtVe*C*3»tSE»^!7 — ttP e) CLVEft 
[00 3 0] H 9 (7><fc 5 fcEftl*^«**3<J:TJ<E»'* 

[#] 1 ] A*fc(D* — — y|CD-R7-<^^ 

(JEXT r^^^^Aj ) *ttJ8Lfc»*0>« 
HlOte. T'-f ^^A«rfflv^«*tt»aftffiF*^*3V^ 

Tis^y-$r«^tc^fb:^-^Tfa^Lfc^^, eft 

lttRS4RF«**EFMa«Lfct#^ 0«K*t 
t5C 1x7- a3«M4*^-*- 0 Hl2liRS4RF«t 
flttlc^StTy f^y^0?*Mt4:^i- o 11314 
HI 0O»tt*rJgHLT*«)fc, * 3 HE w t <£>EftiHi$ 
«i»*^»-r-51Bft^!7-<7>i»tt-Cfc2»o Hl3lcJ;;ft, 
tf, fltt*W^«*c«oTEft-r5Kc^j»a««F*ic:*t 

y = a x + b 

ffl.U y : Eft'* 7- 

x : HXftflW 

TifiMTtSo Hi l. HI 2fc:J:*Ltf. 

*A<z>»g\ assfiEftrt-ct^y— v^aH-^z^ 

B«£V0 <*>-C\ Ea»Sfff&*twJ:ib-f/3ilOg^® 



(11) 4#^2 001-344751 

E««ai««*i-«"r5Eft^<!7— o 

#ttBBSy = a x + b<Z>a («#) , b (yiSJt) tf>ffi 
4:, a = l. 8258, b = 3. 8 5 7 9|:^t#5 

[0 0 3 1] 11 OOWttttftlf— A0>aSS*S7 8 7 n 

70 RdS*>5« H 1 4tt*K' fc -^WiRft35 s 7 8 3. 7 nmO 
K^-Y y^ffl^Tr-f ^ ^ Atcil^ ft£&3|g:{gr^"CEft 

i-#i-5S*RF«-?-(Oj3fl[OWtt*:^-f-. Hi 5 
14 0#MM^LTt^ #0ffiri:<z>Eft»5Sffi 
ffiF*^#-t-SEft^t7— a?«H4TfcSo Hi Stein 

tf* fltt* s 5%(Oi:#<DB8Sty = a x + bCOa, b <D&[ 
tt, a = l. 8244, b = 3. 184 lift 5. m 
ibOffi^H 1 3tC<t^i3M^5%O<h#C0a, bOli: 
SritiSEi-Si:. aeottttiatfSf L<* b ^{K^it«W*: 

\c=f4 A^H-rSEft»a««*Jc:#i-5E»^'«l7 
— OftffiBMfti: LT. y=ax+b (aliBS, b tt* 
5t) Sr^«>E1ftLT*i# % ^#^Eft^5feit^^^ hE 
ft (opc) ^trot b <zHB£tS:£-r 5 0 

[00 3 2] 7;* hEftT* b ^I^^feTMt^f & 

(Hi eo^fe) *#<oEft«Fiwttffli-5»5i««*o 
50 pTXfiB (Vi-Ve) rtifcttRpTSEKH* 

R prxffiHKT) cojglW 1 ooHaSftflff* V 1 "CO P 

C*ffV\ ^T<0|»5**ffiF*Vl-e(OiijEE*^l7— (12 

S*ixfcB«j3«ds»e>*t5E«^l7— ) Pl^, 
BtEft^l7 — P 1 3&«Ki»5t«fBF*V 1 -COWttBBSy = 
a x + b 4 5 b 0«t*«>TK£t 5, 

[0 0 3 3] (H 1 7 O^ffi) *»WEftB^ttffltS 
»5£*fflF*0>*rSE«SB (Vi~Ve) <t «9 t>^£V^2o^O 

mm&m&v 1 , v 2 v i = 1 o«a. v e 

- 1 6{g^<D±§-£\ V1=4M V2=-8»a« T? 
^0 OPC$rtTV\ Cixfe*»iafl[fiff*V 1, V2-C<OigjE 
ftEft^l7- (R*SJxfc@«j8|t^»e>^-5Eft/<l7 
-) Pi, P2'S:*:«), 4*tt§8»y = a x + b(c*hTS 
Pi, P2 <oKa<0¥Jfrftasflr/h£ ft ^ b (Dffi^rS/hg 
^^idJ: D^i6Tfi9:Si-5o ^^v^li > ^#^Eft^l- 
ttffi+S«j*tftt*<iD^a2ffiH (Vi-Ve) <tDt>{& 
v^3oKJi^||jS«fflF*"eop<:S:fTV\ ra«jc*/hg 

[00 34] (H 1 8 (O^ife) *»©E»#*c«ffli-S 

iws*«*opr*«H (vi-ve) inevuoo 
so mmmi&mv 1 1 k«sb^ <d 1 o<ojnss»^ v 2 m 
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Xltf, V i = 1 Omm, V e = 1 6«3t<0»fi\ V 1 = 
8«5S, V2 = 12»S«--COPCS:fTV\ Citb* 

fcB«e«3&s#b*tSIB»^i7-) Pi. P2*#«>, 
WttHfty^ax + bl^tSPl, P 2 <©lftSi0 5 F*' 

(Vi-Ve) £9 t>{£V^2o^_b<0HiiSf&^ 
iK«Hrta>loo»iS«ffiP45-cOPC«:*TV\ l^tHM 

[00 3 5] (#12) B&GOv'T — V^CD-RtV ^ 

11119(1, ^ ^ B V ^"CtH^ ftlSiSLSffa^l^i^ x 

✓<«7— tC*H-5IS^RF«*«>/5lt<0»tt«r^-r o EI 2 
OttKS£RF«^fcEFM«WLfc*#^ /J fit-** 
t5Cix7-^tt^t 0 H2 ittKSiRFfB* 

y = a x + b . 

ffl.U y : IS»^!7 — 

-Ci5«T#5 0 ^:t, H20, E21lciJxtf, -< 
**B<D»fi\ i«3aiB«l*^^!7— (C 

JE-f-£w**SBf;LV\, H 2 2 0*»W:iaflaftifi«fflF* 
y = a x 2 + b x + c 

-C^ft^ r^JT*(ia=-0. 02 17, b 
= 1. 8169, c = 4. 4 0 8T*$)5 o fcfcU c <D 

s 2tc-r-<^^B^§i-r5i5^iiS{S 1 ^ 

{^»i-51B^!7 — <7>4*ttBB»t LT, y=ax 2 +b 
x + c (a, blii^ ctt*^) *^>«>«ElitLT*5 
^SOlBWciifefit^^ MBft (OPC) £?toT 

[0 0 3 61 MB»t?c<O<|[«:*:a0TH3e-rS^«fe 

(l!2 3 0#Sfc) **0|5««Ftct6ffi-r5*jSfl[«*0 
^T^a (Vi-Ve) rt*fcttBEpT^«H^ (ffilx.fi 

R«r««lKT) osno i o<D»a«ffiF*v i -co p 
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BEtBft^y — P l iSK*liS««*V l -CG9#&§!&y = 
a x 2 + b x + c ©Hi 45 c ©t4.**!>'CRSt 5, 
[0 0 3 7] (024 <D^m *»OE»«F*c:tt«i-6 
»5a««*<0"5r*«H (Vi-Ve) ct 9 t><£^2oo 
*jS««*V1, V2 (Mx.WL Vi='l0«JS, Ve 
= 16M^ Vl=4fgi, V2 = 8fSF^) ~C 
OPCSrtTV\ wixb*»3fifl[«*V 1 , V2TOiIiE 

4E»^T7- (wia««*vi, v 2 r^cus^n 
yo fznm&mmbtizmm'*?-) pi, p2^, 

*H4Bfl*y =ax 2 +bx+c (C*H-£ PI, P2 Oi£ 
jSo¥*?W s */hi:ftS c <z>«&*/he*ifcfcj: D##> 

ffiF*<Z>"5rSEjEH (Vi-Ve) J: 9 fcffiU*3O«i:0j|| 

i*«*tOPC*ftv\ RI«lcft/h6*«fe»cJ:f9 

[0 0 3 81 (H 2 5 <0#ffi) *»^Eft«F«-*6^i"S 
»jaa«*WpT3E«iH (Vi-Ve) iHfivuo© 
*jSft»*v I'fcBElSfflrto l oojfcjS««*v 2 (ffil 
20 TLtii. V i = 1 OffiFS. Ve = l 6«i$<D&g\ V 1 = 
8{^, V2 = 12AM9) T?OPC'S:tfV\ -*X<b^ 
USSfg^V 1 , V 2 TOjBjEftlB«'*!7-- (Sfci&il^ 

«*vi, v2ri:fcR^SKfca«fl«[3fts#feixsia 

Pl, P2^ ^ttil»y = ax 2 +b 
x + c {cSt-r 5P1, P 2 (©!B^<0¥*?nas*/h £ ft 5 

*#OEft^(cttffli-5itft3aa[f8F*<0 pT*«H (V i - 
Ve) £Vi>fe^2<>&±<Dmm&fe&h&mmft<Dl 

o<o*aa«*-copcs:tTV\ i^««-*/ha*afe^j: 

[0 0 3 9] [«3] CtiKD^fvi/T— V3RCD-R 
7^** (fiAT r^^cj ) £^JBLfc#^OffiJ 

B26tt, x^c*«v^r«*ftlftaSfflP*J5:*3v^ 

✓*t7 — Sf¥*RF«#cofi«o«rttS:^-ro i2 
7 fiKfftR FftttE FMSBlfc t *<0, 
f^Clx7-^^to H2 8'ttBfS±RF«* 
/3«^*ti"5 try hi^ty^(0«FttSr^i-. H 2 9 

y = a x + b 

ffl.U y : E«^17«- 

x : 

XK^, iB*|Bftl*<0^l7«-^— ^^*S*V^ (C 
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y=ax 2 +bx+c 

-T?*$*b5fc0>-C, rcO^J-C«a=-0. 0 148, b 
= 1. 4 2 3 2, c=4. 5 9 3 3T'fo5 0 fcfcU c 

*^*H"6IE«^17-a>WttB8»i: IT, y=ax 2 + 
bx + c (a, bttB3£* "cf4*3fe) " Sr^*IB«UT*5 
^SolBftJdjfeir^T 1 ^ M5«* (OPC) £troT 

5#ifc«\ BlCOV>T^Ufcgj2 3-12 5 t 

[0040] 5 2ictE«snTWj:v*3te7 ? 

i*2E(fiH (Vi-Ve) J: 9 fc^2ooi»aflM&*V 
1,V2 Vi=10«ifi, Ve = 16filO 

»g\ Vl=4f»5£, V2 = 8«I«) TOPC^ 
V\ r.*Lfe#j»5ftft«*V 1, V2"COajE*E«^l7 
- (RS*tbfcB«j3«dS#bn51E^!7-) PI, 
P2£##>, CtLfePl, P2 3ftS*t*5Wi4BBfty = 
a x + b^*^TiS^-r^o *#OlEftl*^flE 

mi-^mmmmm<o^^m tvi-ve) j^wsv* 

3oJK±(0*jfi*«*-eOPC«:lTV\ fc/hSSiftfciJ: 
D«KtH»y = a x + b^ftSr**, *>5V^K3o£A 
-bo3g]EE»^< 17 — mm ZWMt. fctt «*-C3B^-CiW» 

[0041] (B3i <D^m *#oiaft«pjc«[ffl-rs 
«jfiK«*opraEeH (vi-ve) <t«9 tfiv^ioo 

|»5«K«*v l fcRttfflrt w i o60j»jgS«*v 2 (« 
Jttf, Vi=l o«a, V e = 1 6fiS*0)*e\ V 1 = 
8«5*. V2 = 12{gi£^) "COPCSrfTVV 

fca«/5«iS#fett-6IB»^r7— ) Pl, P 2 
rtlbPl, P2##fcftS«H4H8cy=a x + b«r# 

fg^OpI^ffiffi (Vi-Ve) *Ofcffi^2o«-h0>l* 

v\ */haiK&tcJ:9 4H£Hfty=*a x + b£#£r# 
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[92] CD-R<7)fB^£: x rtH«liCAVCtfV\ 

[1 3 ] CD-Rf^f ^^O^i^^I^^-t-^^^O 

[14] CD-R7^f^^O, |B»3a««*^*ht-S 
JO MJE*kwajEttHO— «S:^i-»ttia-CfcSo 

[i5] 14 co#tt£D^>< ^ ^ Srffiffli-5»&<OH 
1 co^ h7 7^lHlK4 8(cj:6Ml*k^W14«S:^i- 

[16] @5 0«jElkOW4S:ttfflLT;, CAVIB 

[H7] H5©iIlkOl«tS:ffifflLt, CAVI5 
fti:CLVia«*'«D0Si*.TE»-r5»&^. 7>r 
20 «*fitfc«tc*H- £ tk%afiF4£*5 J: TJffilEm k .<o3E^b» 

[18] @5 0«jE*k^>»ttS:*efflbT, CAVfE 

[19] ^*«ffiKJc»-r5|B»BaflEffiP 
[110] x>f^^A*fflV^-C«**»jS«ffiP*^*5 

[111] 11 0 ©EftKi J: 5S4R Fft-^SrE FM 

[112] Bi 0(DEfti::J:5S4RF«*o % 3fi 
[113] 110 It **fc, # 0 {1^ 

[114] it-A(DSf^/j;6 K^^^^rfflv^r 
7 -f ^ ^ A tc^/r fti»ji«ff sp-CEft/-? 17 - $r^^ (c^ 

[115] 11 4(D4#tt$:Jg^LT3ki6fc, ^0^trT 

[116] t^^^^ A^o^T^^ MB^riB^^^ 

!-efc£ 0 
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[Hil 7] AtCoV^T^^ MBftT?IB*^l7 

—¥f\± y = a x + bOb Offi&*a63^&Ofk<Z>#J£^ 

-4#tey = a x + b <D b £Dffi£#^5^fecoHt-SU<E>#J 
[B19] t 4 * * B £:JBV*T«* dis 

[112 0] HI1 9 0fE^^J:5^R Flf^EFM 

[1212 1] Bl 90B»lcJ:SBtRF«t^ 0lfi 
[ID 2 2 ] El 1 9 (OftttSrJRBB LT##>fc, ^-^tr 

[123] r^^^BlCOV^T^ MEft"CE»^17 
— #tey = a x 2 +b x + c<£>b, c©I^*«65fS 20 
60— #| £: Tjk-tm X* &> Z> 0 

[HI 2 4] T^^BdoVvr^;* hEft-CE**/*? 
— WSy = a x 2 + b x + cOb, c0>teSr#i&5#8& 

[HI 2 5] t^v^BICOV^Tt 1 * ME^X*fa^!7 
— 4$tty = a xHbx + c^b, c oo{l:^r^^5^& 
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[@26] ^-f ^^C&"fflV^-C«/rtt»it*fgp*^ 
ft/* .17 — *f"T 5 S£ R F «#tf> & m<D$f& «r*i"BI T 
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